Inducible expression of Na+/myo-inositol cotransporter mRNA in anterior epithelium of bovine lens: affiliation with hypertonicity and cell proliferation.
Bovine lenses were pretreated with physiological (314 +/- 6 mosm) or hypertonic medium (> 450 mosm) for 20 hours prior to introduction of the lenses into modified Ussing chambers (providing a leakproof seal at the lens equator). The anterior (epithelial-containing) and posterior (cell-free) aspects of the mounted intact lens could thus be independently bathed with myo-[3H]inositol. Myo-inositol uptake as a function of concentration across the anterior aspect was indicative of an active carrier-mediated component and at high concentration, significant myo-inositol influx due to passive diffusion. Myo-inositol uptake was markedly stimulated across the anterior aspect and inhibitable by ouabain but not stimulated across the posterior aspect, when lenses were exposed to hyperosmotic medium by the addition of raffinose or sodium chloride. Myo-inositol rapidly desaturates across both aspects of the lens consistent with its efflux being largely a function of passive diffusional leakout from the extracellular space. In order to corroborate the apparent hypertonic-induced upregulation of gene expression inferred by kinetic analysts, the level of Na+/myo-inositol cotransporter mRNA was determined by reverse transcription and quantitative PCR using harvested anterior epithelial cells from intact lenses exposed to physiologic or hypertonic medium for 20 hours. RNA samples were microextracted from both the central and equatorial regions of the lenticular epithelium of the anterior lens capsule. The abundance of Na+/myo-inositol cotransporter mRNA was similar from epithelium of the central zone irrespective of medium tonicity but was markedly elevated from the equatorial zone of osmotically-stressed lenses. While both the quiescent epithelial cells of the central region and actively dividing epithelial cells of the equatorial zone of the intact lens express Na+/myo-inositol contransporter mRNA, only the equatorial epithelium responds to hypertonic insult with enhanced uptake of myo-inositol due to increased transcription of the Na+/myo-inositol cotransporter gene, suggesting a possible role for the state of cell proliferation.